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2 (57) Abstract: After an engine stopping operation, nozzle vanes (10) provided in a variable nozzle-type turbocharger (4) are dis- 
placed toward a closed side for the purpose of reference position determination of the vanes (10) for the next engine operation. The 
displacement t)f the nozzle vanes ( 10) is perl'ormcd after it is determined that the engine has stopped rotating. Therefore, the control 
apparatus prevents an undesircd event where ihc How speed of exhaust jjas blown onto a turbine wheel (6) becomes excessively great, 

1^ so that the overspccd rotation of the lurbochiirijcr (4) occurs and a malfunction results. 
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CONTROL APPARATUS OF VARIABLE NOZZLE-TYPE TURBOCHARGER, 
AND CONTROL METHOD THEREOF 

BACKGROUND OF TH E TNVENTTON 

1. Field of the Invention 

5 [0001] The invention relates to a control apparatus of a variable nozzle- 

type turbocharger, and a control method thereof. 

2. Description of the Related Art 

[0002] Some internal combustion engines of motor vehicles and the like 
are equipped with a turbocharger as a supercharging device for the purpose of 

10 increasing engine output or the like. Such a turbocharger has a turbine v^heel that is 
rotated when exhaust gas from the internal combustion engine is blown on the turbine 
wheel, and a compressor wheel that rotates together with the turbine wheel to forcibly 
deliver air toward the combustion chambers of the engine. 

[0003] Variable nozzle-type turbochargers in which the pressure of 

15 supercharge into an engine (intake air) is adjusted by varying the flow speed of 

exhaust gas blown on the turbine wheel have been proposed, for example, in Japanese 
Patent Application Laid-Open Publication No. 1 1-132050. In this type of 
turbocharger, a variable nozzle (nozzle vanes) is provided in an exhaust path provided 
. for blowing exhaust gas onto the turbine wheel, and the flow speed of exhaust gas 

20 blown onto the turbine wheel is changed by opening and closing the variable nozzle 
so as to change the exhaust flow area of the exhaust path. 

[0004] It is conceivable that after an engine stopping operation, the 
variable nozzle may be displaced to a predetermined position, for example, a 
completely closed position, in preparation for the next operation of the engine. 

25 However, if the variable nozzle is displaced in the closing direction toward the 
completely closed position when the internal combustion engine is still running 
although the engine stopping operation has been performed, the flow speed of exhaust 
gas blown onto the turbine wheel becomes excessively great so that the turbocharger 
may undergo overspeed rotation and a malfunction may result. 

30 SUMMARY OF THE INVENTION 

[0005] The invention has been accomplished in view of the 
aforementioned circumstances. It is an object of the invention to provide a control 
apparatus of a variable nozzle-type turbocharger capable of substantially preventing 
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ovcrspecd rotation of the turbocharger after an engine stopping operation and thereby 
preventing a malfunction, and to provide a control method thereof. 

[0006] In order to achieve the foregoing object, in a variable nozzle-type 
turbocharger control apparatus in accordance with a first aspect of the invention, and a 
5 control method thereof, a variable nozzle that is opened and closed in order to 

increase and decrease an exhaust flow area of an exhaust path for blowing exhaust gas 
from an internal combustion engine onto a turbine wheel is provided, and the variable 
nozzle is controlled toward a closed side after it is determined that the engine has 
stopped rotating after an engine stopping operation. 

[0007] Therefore, the invention prevents an undesired event where after 
the.engine stopping operation, the variable nozzle is controlled toward the closed side 
while the engine is still rotating, and therefore the flow speed of exhaust gas blown 
onto the turbine wheel becomes excessively great. Hence, overspeed rotation of the 
turbocharger is substantially prevented, and a relevant malfunction is prevented. 

[0008] In this specification, the engine stopping operation may be, for 
example, an engine stopping operation (turning off) of an ignition switch. 

[0009] In the first aspect, the control means may determine whether the 
engine has stopped rotating, based on a detection signal from a rotation speed sensor 
that outputs a signal corresponding to rotation of the engine. 

[0010] This construction makes it possible to precisely determine whether 
the engine has stopped rotating, based on the detection signal from the rotation speed 
sensor. 

[0011] In the first aspect, the control means may determine whether the 
engine has stopped rotating, based on an elapsed time following the engine stopping 
operation. 

[0012] This construction makes it possible to precisely determine whether 
the engine has stopped rotating, based on the elapsed time following the engine 
stopping operation. 

[0013] In the first aspect, a range of displacement of the variable nozzle 
may be defined by a stopper, and the control means may control the variable nozzle 
toward the closed side until the variable nozzle impinges on the stopper after the 
engine stopping operation. 

[0014] In this construction, the advantage of the above-described 
construction becomes more remarkable because if the variable nozzle is controlled 
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toward the closed side so that the variable nozzle impinges on the stopper, there is a 
high possibility of overspeed rotation of the turbocharger and a malfunction. 

[0015] In the invention, it is also permissible to adopt a construction in 
which the variable nozzle is displaced with reference to a reference position that is 
5 determined as a position at which the variable nozzle impinges on the stopper, and in 
which after the engine stopping operation, the control means controls the variable 
nozzle toward the closed side until the variable nozzle impinges on the stopper, for a 
purpose of reference position setting for a following engine operation. 

[0016] This makes it possible to prevent an undesired event where 
10 overspeed rotation of the turbocharger and a related malfunction from occur when 

after the engine stopping operation, the variable nozzle is controlled toward the closed 
side for the purpose of reference position determination. 

[0017] In order to achieve the foregoing object, in a variable nozzle-type 
turbocharger control apparatus in accordance with a second aspect of the invention, 
15 and a control method thereof, a variable nozzle that is opened and closed in order to 
increase and decrease an exhaust flow area of an exhaust passage for blowing exhaust 
gas from an internal combustion engine onto a turbine wheel is provided, and the 
variable nozzle is controlled toward a closed side if a rotation of the engine is below a 
predetermined value that is set at such a value that rotation of the turbocharger does 
20 not become fast when the variable nozzle (7) is controlled toward the closed side. 

[0018] Therefor, according to the second aspect of the invention, it can 
prevent an undesired event where the variable nozzle is controlled toward the closed 
side while the engine is still rotating, and therefore the flow speed of exhaust gas 
blown onto the turbine wheel becomes excessively great. Hence, overspeed rotation 
25 of the turbocharger is substantially prevented, and a relevant malfunction is 
prevented. 

BRIEF DESCRIPTTON OF THE PR AWTNGS 
[0019] The foregoing and further objects, features and advantages of the 
30 invention will become apparent from the following description of preferred 

embodiments with reference to the accompanying drawings, wherein like numerals 
are used to represent like elements and wherein: 

[0020] FIG. 1 is a schematic diagram illustrating an overall construction of 
a variable nozzle-type turbocharger provided for an engine, and a control apparatus 
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for controlling the driving of a variable nozzle mechanism in accordance with an 
embodiment of the invention; 

[0021] FIG. 2 is an elevation illustrating a detailed construction of the 
V2uiab]e nozzle mechanism; 
5 [0022] FIG. 3 is a sectional view of the variable nozzle mechanism taken 

on line m-m in FIG. 2; 

[0023] FIG. 4 is an enlarged view illustrating how open-close levers 
impinge on stoppers in the variable nozzle mechanism; 

[0024] FIG. 5 is a flowchart illustrating a procedure of bringing the nozzle 
10 vanes to impingement on the closed side; and 

[0025] FIGS. 6A to 6D are time charts indicating changes in various 
factors with respect to elapse of time when the aforementioned impingement is caused 
after the engine stopping operation, wherein FIG. 6 A indicates changes in the state of 
operation of an ignition switch, and FIG. 6B indicates changes in the engine rotation 
15 speed, and FIG. 6C indicates changes in the position of the nozzle vanes, and FIG. 6D 
indicates changes in the rotation speed of the turbocharger. 

P ETAILEP DESCRI P TION OF PREFERRRD FMRQ DTMFNT5; 
[0026] A preferred embodiment in which the invention is applied to a 
vehicle-installed engine equipped with a variable nozzle-type turbocharger will be 
20 described hereinafter with reference to FIGS. 1 to 6D. 

[0027] Referring to FIG. 1, an upstream portion of an intake passage 2 and 
a downstream portion of an exhaust passage 3 of an engine 1 are connected to a 
turbocharger 4. The turbocharger 4 has a compressor wheel 5 for delivering air 
toward a downstream side of the intake passage 2, and a turbine wheel 6 that rotates 
25 upon the blowing of exhaust gas passing through the exhaust passage 3. As the 
turbine wheel 6 rotates, the compressor wheel 5 rotates together with the turbine 
wheel 6, so that the amount of air taken into the engine 1 increases. Thus, output of 
the engine 1 can be increased. 

[0028] In the turbocharger 4, a variable nozzle mechanism 7 is provided 
30 on an exhaust path for blowing exhaust gas onto the turbine wheel 6. The variable 
nozzle mechanism 7 is a valve mechanism that opens and closes so as to change the 
exhaust flow area of the exhaust path. Changes in the exhaust flow area change the 
flow speed of exhaust gas blown onto the turbine wheel 6. As the flow speed of 
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exhaust gas is changed in this manner, the rotation speed of the turbocharger 4 is 
changed, and the supercharge pressure (intake pressure) of the engine 1 is adjusted. . 

[0029] A direct-current (DC) motor 9 is adopted as an actuator for 
operating the variable nozzle mechanism 7. The motor 9 is driven and controlled via 
5 a controller 8. By driving the motor 9, nozzle vanes (variable nozzle) 10 provided in 
the variable nozzle mechanism 7 are opened and closed. As the nozzle vanes 10 are 
displaced toward a closed side, the flow speed of exhaust gas blown onto the turbine 
wheel 6 increases and the rotation speed of the turbocharger 4 increases, so that the 
supercharge pressure of the engine 1 rises. As the nozzle vanes 10 are displaced 

1 0 toward an open side, the flow speed of exhaust gas blown onto the turbine wheel 6 
decreases and the rotation speed of the turbocharger 4 decreases, so that the 
supercharge pressure of the engine 1 drops. 

[0030] The controller 8 for controlling the driving of the DC motor 9 
receives input of a signal from a nozzle position sensor 1 1 for detecting the position 

15 of the nozzle vanes 10, and has a current detecting circuit 8a for detecting the value of 
current through the DC motor 9. The controller 8 is connected to an engine- 
controlling electronic control unit (engine ECU) 12 for controlling the operation of 
the engine 1, and is designed so as to receive commands from the engine ECU 12 via 
communication. The engine ECU 12 receives input of a signal from a rotation speed 

20 sensor 13 for detecting the engine rotation speed, and a signal from an ignition switch 
14 that is operated by a vehicle operator to start and stop the engine 1. 

[0031] Next, the structure of the variable nozzle mechanism 7 will be 
described in detail with reference to FIGS. 2 and 3. FIG. 2 is an elevation of the 
variable nozzle mechanism 7 viewed from the side of the compressor wheel 5 (upper 

25 side in FIG. 1). FIG. 3 is a sectional view of the variable nozzle mechanism 7 taken 
on line ni-m in FIG. 2. 

[0032] As shown in FIGS. 2 and 3, the variable nozzle mechanism 7 has a 
ring-shaped nozzle back plate 21. The nozzle back plate 21 has a plurality of shafts 
22 that are equiangularly arranged about a circular center of the nozzle back plate 21 . 

30 The shafts 22 extend through the nozzle back plate 21 in the direction of thickness, 
and are pivotably supported. Each shaft 22 is provided with a nozzle vane 10 fixed 
to an end portion of the shaft 22 (a lower end portion thereof in FIG, 3), and an open- 
close lever 23 fixed to another end portion of the shaft 22 (an upper end portion 
thereof in FIG. 3). Each open-close lever 23 extends perpendicularly to a 
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corresponding one of the shafts 22, and toward an outer peripheral edge portion of the 
nozzle back plate 21 . 

[0033] An annular ring plate 24 is provided between the open-close levers 
23 and the nozzle back plate 21 so that the ring plate 24 lies over the nozzle back plate 
5 21. The ring plate 24 is pivotable in the circumferential direction based on the 

driving of the DC motor 9. The ring plate 24 is provided with a plurality of pins 25 
that are arranged equianguiarly about a circular center of the ring plate 24. Each pin 
25 is pivotably connected to a corresponding one of the open-close levers 23. 

[0034] As the ring plate 24 is turned about the circular center by the DC 
10 motor 9, the pins 25 push the open-close levers 23 in the turning direction of the ring 
plate 24. As a result, the open-close levers 23 turn the shafts 22. As the shafts 22 
turn, the nozzle vanes 10 rurn synchronously in the opening or closing direction about 
the corresponding shafts 22. Based on the opening or closing movements of the 
contiguous nozzle vanes 10, the size of gaps between the nozzle vanes 10, that is, the 
15 exhaust flow area of an exhaust channel provided for blowing exhaust gas onto the 
turbine wheel 6, changes, so that the flow speed of exhaust gas changes, 

[0035] The open-close range of the nozzle vanes 10 is determined by three 
stoppers 26 in a total number that are arranged on the nozzle back plate 21 
equianguiarly about the circular center of the nozzle back plate 21 . Each stopper 26 
20 is positioned between adjacent open-close levers 23 as indicated in FIG. 4. When 
the nozzle vanes 10 are displaced to a farthest-possible position in the opening 
direction, one of the two adjacent open-close levers 23 on opposite sides of each 
stopper 26 (a lower open-close lever 23 in FIG. 4) contacts the stopper 26 as indicated 
by solid lines. In this situation, the stoppers 26 function as fully open side stoppers. 
25 When the nozzle vanes 10 are displaced to a farthest-possible position in the closing 
direction, the other one of the adjacent open-close levers 23 on the opposite sides of 
each stopper 26 (an upper open-close lever 23 in FIG. 4) contacts the stopper 26 as 
indicated by two-dot chain lines. In this situation, the stoppers 26 function as 
completely closed side stoppers. 
30 [0036] In this manner, the open-close range of the nozzle vanes 10 is 

determined by the stoppers 26. Within the open-close range, the degree of opening 
of the nozzle vanes 10 is controlled during normal engine operation. The control of 
the degree of opening of the nozzle vanes 10 is accomplished by the drive control of 
the DC motor 9 via the controller 8 based on an opening degree command value 



BNSDOClD:<WO _ , 03036062A1. I 



wo ()3/()36()62 



PCT/IB02/04325 



7 

output from the engine ECU 12. The opening degree command value is variable 
between 0% and 100% during normal engine operation. The opening degree 
command value is set at values closer to 0% for control of the nozzle vanes 10 to 
positions closer to the fully open side end, and is set at values closer to 100% for 
5 control of the nozzle vanes 10 to positions closer to the completely closed side end. 

[0037] It should be noted herein that even when the opening degree 
command value is set at 100%, the nozzle vanes 10 are not disposed to such a position 
that the predetermined open-close levers 23 impinge on the stoppers 26. Therefore, 
at the control of the degree of opening of the nozzle vanes 10 during normal engine 
0 operation, the nozzle vanes 10 can be reliably displaced in the range between the fully 
open position and the closed position in accordance with changes in the opening 
degree command value between 0% and 100%. Hereinafter, this position range will 
be referred to as "normal use range of the degree of opening of the nozzle vanes 10". 
Furthermore, the rotation speed range of the turbocharger 4 corresponding to the 
5 normal use range of the degree of opening of the nozzle vanes 10 will be referred to 
as "normal use range of the rotation speed of the turbocharger 4". 

[0038] The displacement of the nozzle vanes 10 by the control of the 
degree of opening of the vanes 10 is performed with reference to a predetermined 
position. It is preferable that this reference position be a position near the 
completely closed position, in order to displace the nozzle vanes 10 in the vicinity of 
the completely closed position with good precision. 

[0039] Therefore, it is conceivable to displace the nozzle vanes 10 to the 
closed end side until the predetermined open-close levers 23 impinge upon the 
stoppers 26 after an engine stopping operation, for the sake of reference position 
determination for the next engine operation. In this case, by determining the 
position of impingement of the nozzle vanes 10 as a reference position, the nozzle 
vanes 10 can be accurately displaced on the basis of the reference position 
immediately after the engine is started. 

[0040] However, if the nozzle vanes 10 are displaced toward the closed 
side while the engine is still turning after an engine stopping operation, the flow speed 
of exhaust gas blown onto the turbine wheel 6 becomes excessively great, thus 
incurring the danger of overspeed rotation of the turbocharger 4 and therefore a 
malfunction thereof. 
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[0041] In this embodiment, therefore, it is determined whether the engine 
has stopped rotating after an engine stopping operation. After it is determined that 
the engine has stopped rotating, the nozzle vanes 10 are displaced toward the closed 
side until the predetermined open-close levers 23 impinge on the stoppers 26. This 
5 prevents an undesired event where as the nozzle vanes 10 are displaced toward the 
closed side, the flow speed of exhaust gas blown onto the turbine wheel 6 becomes 
excessively great so that ovcrspeed rotation of the turbochargcr 4 occurs and a 
malfunction results. 

[0042] Next, a procedure of displacing the nozzle vanes 10 until the 
10 predetermined open-close levers 23 impinge on the stoppers 26 after an engine 

stopping operation will be described in detail with reference to the flowchart of HG. 5 
that illustrates a nozzle impingement routine. The nozzle impingement routine is 
executed by, for example, a time interrupt that is caused at every predetermined time, 
via the engine ECU 12. 

15 [0043] In the nozzle impingement routine, if the ignition switch 14 has 

been operated to stop (turned off) the engine (YES at SlOl), it is determined whether 
the engine 1 has stopped rotating. The engine rotation speed is determined based on 
a detection signal from the rotation speed sensor 13 which outputs a signal 
corresponding to the rotation of the engine 1. 

[0044] The determination as to whether the engine 1 has stopped rotating 
is accomplished based on, for example, determination as to whether the engine 
rotation speed is less than a predetermined value a that is very close to "0" and that 
does not allow the rotation speed of the turbocharger 4 to increase although the nozzle 
vanes 10 are displaced to have impingement on the closed side (S102). The 
aforementioned determination may also be accomplished in other manners, for 
example, based on whether the elapsed time following the time point of engine 
stopping operation of the ignition switch 14 has reached a predetermined time that is 
needed for the engine rotation speed to drop to or below a predetermined value that 
may be "0" after the engine stopping operation. The predetermined time is 
determined beforehand through experiments or the like. 

[0045] If the determination is affirmatively made in step S102, it is then 
determined whether the impingement of the nozzle vanes 10 on the closed side is 
incomplete (S103). The determination of completion of the impingement is made if 
the value of current through the DC motor 9 driven to displace the nozzle vanes 10 to 
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the closed side becomes equal to or greater than a predetermined value x. This 
fashion of determination is possible because electrification of the DC motor 9 is 
continued after the impingement of the nozzle vanes 10 on the closed side. The 
determination of completion of the impingement may also be made in other fashions, 
5 for example, based on a condition that the actual position of the nozzle vanes 10 

determined from a detection signal from the nozzle position sensor 1 1 has reached a 
position of completion of the impingement. 

[0046] If it is determined in step S 103 that the impingement is incomplete, 
the opening degree command value is set at a value that is on the side closer than 
10 100% (e.g., 1 10%) (S104). If it is determined in step S103 that the impingement is 
completed, the opening degree command value is discontinued (S105). Therefore, 
the nozzle vanes 10 are displaced toward the closed side until the nozzle vanes 10 
impinge on the closed side. 

[0047] The fashions of changes in the state of operation of the ignition 
switch 14, the engine rotation speed, the position of the nozzle vanes 10, and the 
rotation speed of the turbocharger 4 with respect to elapse of time at the time of a stop 
of the engine 1 will be described with reference to the time charts of FIGS. 6A to 6D. 

[0048] When the ignition switch 14 is operated from an on-state to an off- 
state as indicated in FIG. 6A in order to stop the engine 1 (timing Tl), the stopping of 
the engine 1 is initiated, so that the engine rotation speed gradually decreases as 
indicated in FIG. 6B. 

[0049] If the nozzle vanes 10 are displaced from the normal use range 
toward the closed side as indicated by a two-dot chain line in FIG. 6C (timing T2) 
before the engine rotation speed drops below the predetermined value a, the rotation 
speed of the turbocharger 4 rises above the normal use range as indicated by a two-dot 
chain line in FIG. 6D. This undesired event occurs because the control of the nozzle 
vanes 10 toward the closed side with the engine rotation speed remaining at or above 
the predetermined value a causes an excessive increase in the flow speed of exhaust 
gas blown onto the turbine wheel 6, and results in overspeed rotation of the 
turbocharger 4. 

[0050] In contrast, in this embodiment, the nozzle vanes 10 are displaced 
toward the closed side as indicated by a solid line in FIG. 6C (timing T3) after the 
engine rotation speed has dropped below the predetermined value a. Therefore, the 
blowing of high-speed exhaust gas onto the turbine wheel 6 is avoided, and the 
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rotation speed of the turbocharger 4 graduallj' decreases within the nonnal use range 
as indicated by a solid hne in FIG. 6D. 

[OOSl] The foregoing embodiment achieves the following advantages. 

[0052] (1) After the engine stopping operation is performed, the nozzle 
5 vanes 10 are displaced toward the closed side until the predetermined open-close 
levers 23 impinge on the stoppers 26 for the purpose of reference position 
determination of the nozzle vane 10 for the next engine operation. The nozzle vanes 
10 are displaced in this manner after it is determined thai the engine 1 has stopped 
rotating. Therefore, the embodiment substantially prevents the undesired event 
10 where as the nozzle vanes 10 are displaced toward the closed side, the flow speed of 
exhaust gas blown onto the turbine wheel 6 becomes excessively great, so that 
overspeed rotation of the turbocharger 4 occurs and a malfunction results. 

[0053] (2) After the engine stopping operation is performed, the 
determination as to whether the engine has stopped rotating is accomplished based on 
15 determination as to whether the engine rotation speed determined from a detection 
signal from the rotation speed sensor 13 that outputs a signal corresponding to the 
engine rotation speed has dropped below the predetermined value a that is very close 
to "0". Therefore, it is possible to precisely determine whether the engine 1 has 
stopped rotating. 

20 [0054] The foregoing embodiment may be modified, for example, as 

follows. 

[0055] • The actuator for driving the variable nozzle mechanism 7 may be 
an actuator other than the DC motor 9. For example, other types of electric motors, 
such as a stepping motor and the like, may be used as the aforementioned actuator. 

25 [0056] • In the case where the determination as to whether the engine 1 

has stopped rotating is made based on the elapsed time following initiation of the 
stopping of the engine, that is, execution of the engine stopping operation of the 
ignition switch 14, it is possible to change the threshold value (stop determination 
time) for use in the aforementioned determination in accordance with the engine 

30 rotation speed occurring at the time of the engine stopping operation (immediately 

before the ignition switch 14 is turned off). In the case of this modification, the stop 
determination time is increased with increases in the engine rotation speed occurring 
at the time of the engine stopping operation. 
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[0057] Although in the foregoing description, the invention is applied to a 
construction in which after the engine stopping operation is performed, the nozzle 
vanes 10 (the predetermined open-close levers 23 in a more accurate term) caused to 
impinge on the completely closed side stoppers (stoppers 26), the invention may also 
5 be applied to a construction in which after the engine stopping operation is performed, 
the nozzle vanes 10 are controlled to a predetermined position toward the closing 
direction. In the case of application of this modification to the foregoing 
embodiment, the advantage (1) becomes more remarkable because after the engine 
stopping operation, the nozzle vanes 10 are displaced toward the closed side until the 
10 nozzle vanes. 10 reaches a predetermined position before the completely closed side 

stoppers 26. As the result, the flow speed of exhaust gas reduces in comparison with 
the aforementioned embodiments in which the nozzle vanes 10 impinge on the 
completely closed side stoppers, and this can prevent from occurring an undesired 
event such as overspeed rotation of the turbocharger 4. 
15 [0058] Although in the foregoing description, the invention is applied to a 

construction in which after the engine stopping operation, the nozzle vanes 10 are 
displaced toward the closed side for the purpose of reference position determination 
of the nozzle vanes 10 for the next engine operation, the invention may also be 
applied to a construction in which after the engine stopping operation, the nozzle 
20 vanes 10 are controlled toward the closed side for other purposes or reasons. 

[0059] While the invention has been described with reference to what are 
presently considered to be preferred embodiments thereof, it is to be understood that 
the invention is not limited to the disclosed embodiments or constructions. To the 
contrary, the invention is intended to cover various modifications and equivalent 
25 arrangements. 
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WHAT IS CLAIMED IS: 

1. A control apparatus of a variable nozzle-type turbocharger (4) equipped 
with a variable nozzle (7) that is opened and closed in order to increase and decrease 

5 an exhaust flow area of an exhaust passage for blowing exhaust gas from an internal 
combustion engine (1) onto a turbine wheel (6), characterized by comprising control 
means for determining whether the engine (1) has stopped rotating after an engine 
stopping operation, and for controlling the variable nozzle (7) toward a closed side if 
it is determined that the engine (1) has slopped rotating after the engine stopping 
10 operation. 

2. The control apparatus according to claim 1, characterized in that the engine 
stopping operation is an engine stopping operation of an ignition switch (14). 

15 3. The control apparatus according to claim 1 or 2, characterized in that the 

control means determines whether the engine (1) has stopped rotating, based on a 
detection signal from a rotation speed sensor (13) that outputs a signal corresponding 
to rotation of the engine. 

20 4. The control apparatus according to claim 3, characterized in that the control 

means determines that the engine (1) has stopped rotating, if the rotation of the engine 
(1) is below a predetermined value (a) that is set at such a value that rotation of the 
turbocharger (4) does not become fast if the variable nozzle (7) is controlled toward 
the closed side. 

25 

5. The control apparatus according to claim 1, characterized in that the control 
means determines whether the engine (1) has stopped rotating, based on an elapsed 
time after the engine stopping operation. 

30 6. The control apparatus according to any one of claims 1 to 5, characterized 

in that a range of displacement of the variable nozzle (7) is defined by a stopper (26), 
and the control means controls the variable nozzle (7) toward the closed side until an 
open-close lever (23) of the variable nozzle (7) impinges on the stopper (26) after the 
engine stopping operation. 
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7. The control apparatus according to claim 6, characterized in: 
that the variable nozzle (7) is displaced with reference to a reference position 
that is determined as a position at which said open-close lever (23) impinges on the 
stopper, and 

that, after the engine stopping operation, the control means controls the 
variable nozzle (7) toward the closed side until said open-close lever (23) impinges on 
the stopper (26), for a purpose of reference position setting for a following engine 
operation. 

8. A control method of a variable nozzle-type turbocharger (4) equipped with 
a variable nozzle (7) that is opened and closed in order to increase and decrease an 
exhaust flow area of an exhaust passage for blowing exhaust gas from an internal 
combustion engine (1) onto a turbine wheel (6), characterized by comprising: 

determining whether the engine (1) has stopped rotating after an engine 
stopping operation, and 

controlling the variable nozzle (7) toward a closed side if it is determined that 
the engine (1) has stopped rotating after the engine stopping operation. 

9. The control method according to claim 8, characterized in that it is 
determined whether the engine (1) has stopped, based on a signal corresponding to 
rotation of the engine (1). 

10. The control method according to claim 8, characterized in that it is 

,25 determined whether the engine (1) has stopped, based on an elapsed time after the 
engine stopping operation. 

1 1 . A control apparatus of a variable nozzle-type turbocharger (4) equipped 
with a variable nozzle (7) that is opened and closed in order to increase and decrease 

30 ah exhaust flow area of an exhaust passage for blowing exhaust gas from an internal 
combustion engine (1) onto a turbine wheel (6), characterized by comprising control 
means for determining whether a rotation of the engine (1) is below a predetermined 
value (a) that is set at such a value that rotation of the turbocharger does not become 
fast when the variable nozzle (7) is controlled toward the closed side, and for 
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controlling the variable nozzle (7) toward a closed side if it is determined that the 
rotation of the engine (1) is below the predetermined value (a). 
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